INTRODUCTION
Let H be the class of functions analytic in the unit disk D = {z ∈ C : ⎪z⎪ < 1}, and denote by A n the class of functions f ∈ H with the normalization of the form:
f (z) = z + a n + 1 z n+1 + a n+2 z n+2 + … z ∈ D,
with A 1 = A. Let SS * (β) denote the class of strongly starlike functions of order β, 0 < β ≤ 1, which was introduced in Stankiewicz (1966) and Brannan and Kirwan (1969) . The class of starlike functions of order α < 1 defined by: was introduced by Robertson (2008) . We have SS 
is the Libera integral operator, which has been studied by several authors on different counts. Mocanu (1986) considered the problem of starlikeness and proved the following result. This result may be written shortly as follows.
(1.3) Miller and Mocanu (2002) showed that subcase of this last result can be sharpened to:
The problem of strongly starlikeness of L[ f ] for f ∈ R was also considered in Sokół, (2008) where it was shown that
The above inclusion relationship is equivalent to the following differential implication:
where F is given by (1.1).
The Mocanu's result (1.3) was improved in two manners (Nunokawa et al. in press) . Theorem 1.2 may be written as
where α is given in (1.5) satisfies α < 8/9 = 0.888 … which shows that the result (1.7) is the small improvement of (1.3). In (Nunokawa et al. in press) were also obtained the following results for the related integral operator 
MAIN RESULT
In this paper we go back to the problem of starlikeness of Libera transform. The key for the improvement previous results is the following theorem and very often applied Nunokawa's lemma (Nunokawa 1993 ). 
so we have |arg {zF˝(z) + 2F́(z)}| < δπ/2. Therefore, by Theorem 2.1 (2.8)
where e = δ(1 -(2/π) log 2). where θ = ε(1 -(2/π) log 2) = δ{(1 -(2/π) log 2)} 2 hence Moreover, by Lemma 2.3 |arg{F(z 0 )/z 0 }| < δ {(1 -(2/π) log 2)} 2 /2. Therefore, by some calculations we obtain (2.16) By (2.14), (2.15) and (2.16) we can write It contradicts hypothesis (2.11) and for the case applying the same method as the above, we also have (2.17). It is also the contradiction and it completes the proof.
Let us denote for δ ∈ R the class R(δ) = {f ∈ A : |arg {f́(z)}| < δπ/2, z ∈ D}. Theorem 2.4 is an improvement of Mocanu's result (1.2) so we express it in the following corollary. 
